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(54) POSmVE ELECTRODE ACTIVE MATERIAL AND NON-AQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To realize a large capacity and improvement in 
charging and discharging cycle characteristics. 

SOLUTION: The battery comprises a positive electrode 2 having a positive 
electrode active material, a negative electrode 3, and a non-aqueous 
electrolyte, and the positive electrode active material that comprises a 
mixture of a first lithium transition metal complex oxide containing Ni and 
Co and made of a laminated structure and a second lithium transition metal 
complex oxide containing Ni and Mn and made of a laminated structure is 
used. Thereby, a large capacity and improvement in charging and 
discharging cycle characteristics are realized. 
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v b *1X » Li6 -5 c i: «fc 0 @)£ 
?nt, ^gl 8mm, i££6 5 imn©P3fSS<D2M<«8?K 

i/^r, m« u - KKcf fta u - bicmm? stv^-tf 
>*^it etiT^* 1 1 tic, ?f7k«»jit=35?«?art8P 

^«JfirtWOiB*±#*l»± , r*fcAOPTC (positi 
ve teniperturecoeff icient) ^^A^ltzco 
[0 0 4 9] Hfi6fflj2 

»*^coJ:3*ffl^T?S^bfc. IB l O'Jf^AIM 
«a^Hft«J©<b^iCL iNiCoAlOcOLi, N 
i, Co, A l 7C^<Dtt x , l— y — z, y, ztf, x 
= 1. 02, 1 - y — z = 0. 70, y = 0. 25, z 
= 0. 0 5 £&«J:3fc&^LfcJUftldtJfcftm 1 ^RKK 
tCLT, L i N i C o A 1 OOSB 1 <D'Jf>AIMl 

^0 [0 0 5 0] g^flafflj 3 

$4,bLT, jKKfb'J^'i'A, — IMk-yyyP, Sft^M 
;Uhc0ftetc, 7j<^{b7;l/5^^A^ffli/^T, Ctx6^ 

mmSmmcDit^JK. L i N I Mn A I 0©L i , N 
i , Mn, A I 7tM<Okb s , 1 — t — u , t , utf's = 
1. 02, 1 — t — u = 0. 65, t = 0. 30, u = 
0. O5fcfc««fc9teK£UE^LfcWMi^fl!0y l i: 
HttlJCLT, L i N i Mn A 1 0OS2O'Jf"7i»l» 
50 4«*dHft«J*^»bfc. *0820yf7i»W4 
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mms&itVDzm^tcctimit. mmmi tmmicL 
co o 5 1] mmm4 

mmm 4 t-«. lieu ■ i±m&&mt§.&&<tvazn 
sgp 2 cos i co u ^ L.m®-&mt8.'£mvfo t mmc l 

T, it^L i N i C o A I OcOS l O'JfJAIM 
Sli^gtfbEj*^© L fc„ S2«'Jf> AX^&Hffid- 
IMt»tt> iSSiflJ 3 <0S 2 <D U f - ■> Ajg&&JS£^Ifc{b 
fetifilCLT, it^L i N i Mn A l OcoS2cOU 

CO 0 5 2] Hfi6fflJ5 

mmm 5 s i <o v ^ j*m&&mm&m<t®<DBm 

tit, zK&fbU^A, -mt-ySnK &{bn/S;U 
h coffefc. 7j<g?{tT^ 5 - 1> AK& a T7kK{b&£ffl W> 
T. ft lcOU^*AiI&&M«^gg{b^co{b^5£L i N 
iCoFeOCOLi. Ni. Co, F ejiMOttx, 1 
-y-z, y . z x = 1 . 02, 1 — y — z = 0 . 20 
70. y = 0. 25. z = 0. 0 5 tteZ J: r> tCjg^L 

tcvm&mmm4 tmmic lt, LiNicoFeo© 
mi<Dvi-'*2*&&&m&&m<mitimi,rzo c<Dm 

1 <0'J A»»&«a&IMt»*ffli/>fcJfimH:*»« 
CO 0 5 3] ^6Bfflj6 

mssflj 6 t±. s 1 co u ^ L>m&&mm&8Htva<Dwm 

L IT, 7><gtfb , J^A. -Kib-v^l/, SHba/S/t/ 
hcoftitc. 7k&{b7;U5:=.^AKt&;LTg?{bxX£JS^ 

i C o S n 0<D Li, N i . Co. S n 7TM<D\k x , 1 
— y — z , y . z x = 1 . 02. 1 — y — z = 0 . 

70. y = 0. 25. z = 0. 0 5 t &3 «fc O Icjg£-L 
fcWMi*fi60»J 4 i:(n]«tC LT. LiNlCoSnOO 

siou^cAa^wa^sftttj^sufco cos 

COO 5 4] HMglJ7 
£ffi0U 7(i, £ 1 CO U **A&#&M^&lb«&C0Bi*4 
i: LT. 7k»ffcU?-»>A, -Kfb--v^7K gfib^/b 40 
hcoftelc. zk»ft7;U5:=:">AK:8l*.T»{t*nA*ffl 

l^T. S 1 cou^^AS^s^Kfb^icofb^L i 

NiCoCrOCOLi. Ni, Cr. Al7tiK<Dtbx. 
1 — y — z , y, z x = 1 . 02, 1— y-z = 
0. 70. y = 0. 25. z=0. 0 5 t <fc ? {Cjl 
&LfcJW^«Hfi6fi?IJ4 tmmiCLX. I.INICoCr 

(Dm i cou^^Aji^R^efb^^ffl^fcc ti^ 



2003-203631 

coo 5 5] mmm 8 

mmm 8 «. s i co v * tf i*m&&m&-erm<tviKDmn 

t LT. 7KSfbU^>>A. -K(b-<v!r7K mtzi/W 
h coflfitc. Tk&fbT'yl/ 5—"? A Kg* TSgffb' 

A^rfflv>T. mi<Dv*vi±M&&mm-&&{tVB<D<t¥ 

SLiNiCoVO«)Li, Ni. Co. V7cg|<0fct 
x. 1 — y — z . y, zi)\ x = 1 . 02. 1 — y — z 
= 0. 70. y = 0. 25. z = 0. 0 5 fc^S<t 5tC 
ig^LfcUmte!WJ4 fclHHKLT, L i N i C o V 

o«os i <Dv*vi*M&&mm&m<bVo*ftmi,rz 0 c 

com i <oy^->A»»*«a^»ft**fflv»fcj:i:«w. 

/Co 

co 0 5 6] nsagij9 

gffiffl 9 «. mi (do r*LM&&mtii&mitto<Dnm 

£ LT. 7j<S5fb , ;^->A. -mt-v<rJ\s, IWka/VI/ 
h coffitc . *» ffcT *5~">iK«*T 1Mb*- * 
t^T, S 1 OU^-«>A»»**«6IWtftO<k*SCL i 
NiCoTiOCOLi. Ni. Co. T i'7C*Otfcx, 
1 — y — z . y. zTb^. x=l. 02. 1 — y — z = 
0. 70. y = 0. 25, z = 0. 05i:^:5<fc5tcg 
&\stc\&M*mti&m4 tratKtcLT, L i N i C o T i 

cos i ou ^^Aa^AJHai^fiWbftiSfflv^c t«n 

t±*)6SCaj 4 tl^tKtc LTl^7j<fl/gS-^«H&^f^L 

co o 5 7] mmm 1 o 

mmm i o«. si <Dv*vi±m®&m&gmtm<Dw. 

*4i:LT. zk&fb'J^A, -m<t-vf)l. ffi{bn7^ 
7l/hcoftetc. 7j<K{bT;l/5^.^A(c^ATBE{kvy^-> 
■^A^ffli/^T. SlcoU^^AS^JS^Ufb^cofb 
^L i N i C oMgOCOL i , N i . Co. Mg7C^ 
cotb x. 1 — y — z . y. z#. x=l. 02. 1 — y 
- z = 0. 70. y = 0. 25. z = 0. 0 5 

oicm&^rcLmimmm4 tmmizLT. l ■ n 

oMgOOll OUf->A«g!&«lt^BEft«l*fNSIL 

tzo c<Dm\<Dv**2*m®&mm&mtviizm^fz£ 
tiMitnmm 4 tmmic Lx$^mmm.--xnm^if 

CO 0 5 8] g^fiSglJ 1 1 

mmm 1 i«. »iou^«>Aji^«a^tt{t«9©B 

^tLT, *Brtty*->A. -Sffc-7^/K Sfba/^ 
;UHcoftelc, 7j<^b7 T ;l/5^t7Afc^^.T5SS*' , J ^A 
^fflv^T, Si OU^->AiI»*«a&l8ffc»(Ofb^S 
LiNiCoGa OCOL i . N i . Co. G a Tt^cott 
x, 1 — y — z . y. z;V. x = 1 . 02. 1— y — z 
= 0. 70. y = 0. 25. z = 0. 0 5 «fc 5 £ 

m^LtcLmummm4 tmmicLT. l i n i c o c 

a O COS 1 <oy*">A»8&R»£ttft«B*fls«L,fc. 
COS 1 cO'J^^AS^PJfi^fb^ffl^fcC -hJ-^ 
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9Utmmm4 tmmicLxfiTkmMM-xmmzftmL 
[0059] nmm 1 2 

mmw\ 2it, mz<ov^L.m^mm^mim(om. 

N iMnFeOOL i> Ni, Mn, Fe7ciOtts> 
1 - t - u , t , u # s = 1 . 02, 1 - t — u = 0 . 
65, t=0. 3 0, u = 0. 0 5 5tCga^-L 

m&Lrc&Ltumte&u tmmci,x. LiNiMnF 

e O <OSI 2 CO U 3^ AiS;f££JiHg£-gE{b^*:ftS L/c 0 

^{iHfiSCT 4 1 mmc \,ximmmm.--km.m^m u 
re 

Co 0 6 0] mmm 1 3 

fttLX. TkSKb'J^A, -BKb^-y-^k gtfb^ 
7b hcoftbtc, 7k&{b77U = ^ Alc^xTgHb^/b h 

L i N l MnCoOOL I, Ni, Mn, Co7tf|c0t± 
s , l — t - u , t, u*'s=l. 02, I — t — u = 
0. 65, t=0. 30, u = 0. 0 5 <t ■? fcBH 

B-Lll^-L/c:WmillfiS^J4 t|S|8H;:LT, L i N i M 

n c oo<om2<nv?-vi>M&&mtg.&mtV!>zttmL 
tumtmmm 4 tmrniz \,xmmmn-jRmm*ft 

CO 0 6 l ] S^jSSgtJ l 4 

mmmi 4ti, sg2coy^A«#£j»tg£-gHk$jcois 

ffl^T, ^2cD'J^->Ail^*«^{k^c0ft^L 
i N i MnZn OcOL i , N i , Mn, Z n 7Z$%<Dtt 
s, l — t — u , t, u*'s = l. 02, l — t — u = 
0. 65, t = 0. 30, u = 0. 0 5 £: & -5 <k -McBE 

&Lm-&LrcLmimmm4 tmmicLx. linim 

n Z n O cofg 2 <D V ^ L.mZ&m'fe'SmmWtm L 
fc, Cco!g2coy^A3I£:kJS^Sg{k1%*ffl^fcC 
tUmi^lfiflflJ 4 £[SJ*3Hc LTl^^H-^flffi^r^ 

CO 0 6 2] SlfiSffiJ 1 5 

mmm\ sta, m2<D^^oi.m^mm^mim<Dm 

*4£LT, 7fcK?{ky^A, -Sg{k^-y^7b, ggfkr^ 
7bhcOfd2^, 7*^7*71/ = ^A(c&*TBHb;*X£:ffl 
^T, Sg2coy^AiI&&IS^&{k^cO{k^iU. i 
NiMnSnOCDLi, Ni, Mn, S n 7t^cofcfc s , 
1 — t-u, t, utfs=l. 02, 1 — I — u = 0 . 
65, t=0. 30, u = 0. 0 5 vlCgi&L 

msisrciMitmmM4 tmmicLT. i i n i Mn s 
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n 00&2coy ^Ail&£g^&<kt&£ftSLfco 
C (Dm 2 CO I) Ag&£Jljg3-8g{fc$)*ffl^7c C fctt 

coo 6 3] mmm 1 6 

n«g0ij 1 6 1±, m 2 co u =?■ i*m&&m®£mtm<Dm. 

LT, 7j<g!{fcU^->A, -g?{b^y>7k SHbn/S 
7Uh<Offe»C, 7k&{b7;l/5^AfC&;LT®{b^aA;& 
ffl^T, S2CO'J^^AS^S«^fk^£0{k^L 
70 i N i Mn C r OCOL i , Ni, Mn, C r 9tM(D\t 
s , 1-t-u, t, u # s = 1 . 02, 1 — t-u = 
0. 65, t=0. 30, u = 0. 0 5 

&Lm&istcimimmm i twimcLx, linim 
n c r o<om2<Dvi->L>&&&mm-etm<mitft®is 

t iwammm 4 tmmc ^x&jkmmx-wmzft 

co o 6 4] mmm 1 7 

mmm 1 1 «, « 2 co y ^ Km^mm^mmnm 

20 fttLX. Tk^fky^-^A, -gHb^y-y/k ^kn^^ 
7l/hcoffi{c, 7j<K{kT;l/5^^Atc«sx.T£g?{k7^->* 

INiMnVOCOLi, Ni, Mn, S njc^CO 
tts, 1 — t — u , t, utf s = 1. 02, 1 — t-u 
= 0. 65, t=0. 30, u = 0. 0 5 tftZZvlC 

m^LM^fcimimmm4 tmmcLx, l i n i 

MnVOcom2coy^-i; A»&&JPMft«ttfctiB*{?S( L 

tco c<Dm2<D')7'}L.m&&mm-grm<ttisitm^rzc 
tunimmm 4 tmmic Lxtmm.mw.-Amm^ 
30 mhtce 

co 0 6 5] mmm 1 8 

1 8 (4, S 2 co 'J *S A»S&J!»#B*fl:1&©lR 

71/hCOftSfC 7KgE<kT7U5-^A^g!!^TKfk^^>^ 

I N IMnT I OOL K N i , M n , T i 7tiR<Oit 
s, 1 — t — u , t, u s = 1 . 02, 1 — t — u = 
0. 65, t=0. 30, u = 0. 0 5 i:^:^«fc dtegg 
^LS^-LfcWn«5lflSOT4 i:|H]«tcbT, L i N i M 
40 n T I 0<OS2©'J^«>A»&&«»^IMtt**fl5»L 

co 0 6 6] mmm 1 9 

ussct 1 9 it, m 2 co y A»»&«a^iwb«a<o® 

SkLT, 7KB$fky^->A, -®{k--y^7k B?fk37<; 
71/ h COffefc, 7kmtT)l 5 - •> A T^fkv ^7*^, i> 

^t. iNlMnMgOcOLi, NI, Mn, MgTt^ 
50 <0tk s, l-t-u, t, u # s = 1 . 02, l-t- 
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u = 0. 65, t = 0. 30, u = 0. 0 5t4SJ:3 

ic&.&Lm$LrciMimmM4 tmmicvx. lin 
iMnM g o<D2i2©y Tvi±M&&mm&mt¥!aztt 

tec mmitmmm 4 tmm^ ^x#jkmmm.-$imm 

[oo6 7] mmm z o 

mmm 2oa, i2©y ^s^s^^ft^o® 

lt, TkgHfcy^A, -g?{fc-^;i/, gEftn^ 
;i/ h (Dime „ 7h^ftT;i/ = ^ A fc&x. TfiB&tf y A 
*fl§l^T, Sg2tDy^AgMJg^ig{fc^t0ft^:£ 
LiNiMnGaOOLi, Ni, Mn, G a 7C^t0it 
s , 1 — t - u > t , u s = 1 . 02, 1 — t — u = 
0. 65, t=0. 30, u = 0. 0 5 fc&5J:5lcB2 
&l,fe&LrzlXMZmmM4 i: Hustle LT, LiNiM 
n G a O ©Jg 2 tO U Aig#&K£3-gE{t%l*{f S L 
/to C<Ogl2toy^ASM««£g?{t$l£ffl^7cC 

timummm 4 tmmicvx$^mms.-Amm^tt 
[0068] mmm 2 1 

*fig»J2 Hi, MiOU^-^X^KMMIfbHl&c; 

^2oy ?-vi*m&&mm-eim<m<Dm&i£zm 1 to y 

^A>I&&SJ«£gM> : Sg2toy^->A3I#:fe«}f 
^■Kft^= 1 5fiB% : 8 5M%£LTit^L/c:J.;m 
«5lffi^J 4 tlWIEtK LTJE&S^Sl*^ Lfco c <OIE 

mmvnnzm^rzimu, mmm 4 tmmicLx4mm 
[oo6 9] mmm 2 2 

^fifcflj 2 2 ti, fg 1 <0 U AMMM^ggf^Ra' 
S2Oy^AM&&gm^8Hfc#D<0ig£-J±£!g 1 <0U 
^AS&£/gi££S&{t:*!5 : Sg2coy^Ajg&&JlJg 
£&{t$)= 3 0Mfi% : 7 0MS%i:^:5i3{i:il^-L 

CtOIEffiS^fl^ffl^cWftH:, 2lfifS0lJ4 tmmicLT 

[0070] mmm 2 3 

mmm 2 3 «, si 1 <d y ?-vj*m&&mm&mtVdRzf 
m2<Dvrvi*m&&mm£ffltv>)<Dm-£?btttm 1 <oy 
?-y L.M&£mm£m<tvo ■. m2<D>jTvi±m®&mm. 
&mitvo= 7 oti% : 3 oaa%^^^«t3tc?g^L 

ccoiEfiirSfisH t ^xm^^tzimitmmm 4 tissue u 

[007 1 ] ^aigij 2 4 

nfMij2 4 «, mi <dv +t> L>m&$LmmsmtVdRrj 
mz<D>ji-oL.m&&mm£mtvo<Dm-&ttzm \ toy 

^mtm= 8 5aa% : 1 sa«%i:^5«t3{cig^-L 

ctOIE&^S*ffl^fcJ.;Wti£J!iS0J4 tlTOcLTlE 
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7\mMn-'!mm*ttm. l it. 

[0 0 7 2] SlflSfflJ 2 5 
HfiSCT 2 5H, !g 1 tO i) T V Aif 8£«}g£-8g{l;&W, 
• {^^S^TTWS&g 2 ^raom 1 (OVTVL 

[0073] mmm 2 6 

S!fi&0lj2 6«, toy^*Ail8£j81i£-&{tf5|{3\ 

m&&mm&m<tvazmmm 4 tm#nc ur^ufc, 
[0074] mmm 2 7 

mmm 2 7 te, |g 1 ^ y AM^S^SEft^ti, 
{t§y*ff£^*T¥i3¥i3&L*12 0 |ini<om 1 <oy^? 
A«^SJi^K{b^^ffSLfcWn«HfiS01i4 tl^SS 

^0 [0 0 7 5] HfitBffll 2 8 

#ifi60ij 2 8 it, mi<ov tv L>m®&mm-im<tva(Dft 
L>M&&mm&m<ty>zmmM4 tmrn^i^ximi, 

[0076] mmm 2 9 

mmmz9n, mmm4\,ct6^xmz<D^^hm^ 
mm.&Mitm<Dftmikftz&z-x. w-mm2nm<D% 
30 z<DVTvi*m&&m)M.&ffltV!>*mmm4<Qmz(DV 
Tvi±m&&mm-&&itV!)tmmisX{mistz a cvm 

[0077] mmm 3 0 

^Mfi^lj3 0«, m2tDy^-j7Ajl^^^^k**)C 

mzkftz&z.x. ¥tsi¥-mm9 fim<DmzcD<j?-?i± 
m^mm^mmzmmm 4<Dmz<Dv^ aim 
mmetfflmtmmicLxttm^rco cnmzvvi-v 
L^m^mm^mit^m^^imitmrnm 4 tmmic 
40 Lxft7knmn.--knmz<iFmLrzo 
[0078] mmm 3 1 

mmm3 i«, S2<oy^-i7A^#«^^^t?%to^ 

L>m&&mm&mimttmmm 4 <vm 2 <d y ^ ^ a m& 
^s^^ft^tiBiiitcLTfts/L/c,, c torn 2 o 
•>Aii»ft«a[d«!ft«j*fflv^*wnti*fliffi(4 tram 

[0 0 7 9] ^fifi^ij 3 2 

nfi6fi?>j 3 2 «, m 2 <o y tv i*&&&m&&m<m<»ft 

50 «*ff*»*T. ¥t5teS3 0^mCOm2tOy^'>Aa 
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®&m&ermmz$kmm 4 <om 2 <o y um&m 
&gmm tmmcLTtmLtco c^2ouffi 
m&&mm&ffltVB*m^z imimmm 4 tmmic l 

[0080] gates 3 3 

sysflj 3 3 «, ib 1 cd y i±M®'&mm&mtvs*<D 

n/^l/hOSfiKOtty^O. 0 51C&3.TIB 1 <D 
AIMia^lfc^tCL i . Ni, Co, A 1 Ttift 
cDffifigcDitx, 1-y-z, y, z*\ x=l. 0 2. 
1 — y - z = 0. 90, y = 0. 05. z = 0. 0 5 t 

[0081] mum 3 4 

^figfiSJ 3 4 li, !lO"J ^■•>i»a»*B»*Mft«B4'0 
n/^l/h<DfflfigcDlty«rO. 5 0fc£*.T, Li, N 

1, Co, A 1 7t;^<D*§fi£cDj±x, 1— y — z. y, z 
x = 1 . 02, 1 - y - z = 0 . 45, y = 0. 5 

o, z = o. o 5 tte&&vicm-&isT, ib 1 tOUf-^ 

2»S^M*MMtffa**tt0l4 <DIB 1 OU 

•>x»a»&jinidiwb«j*fflt^twtt*ififf(i4 ti^n 

[0 0 8 2] gfeSSM3 5 

•?>fi><Dmf$.<Dttl&0. 0 51CSAT, Li, N 
i , M n , A 1 ?cM<Di&l$.<D]k s , 1 — t — u , t , u 

i)\ s=l. 02, 1 - t - u = 0 . 90, t=0. 0 
5, u = 0. 0 5 t*S±-7fCjg^-LT, *2 0Uf'> 

&X&ftlMdHMt:tt« Jttt0V 4 ©IB 2 o 'J 

[0 0 8 3] USSffl) 3 6 
£fiS0!l3 6tt. S20»J^->A*^«»&»fb«S«f<D 
WtfvOfflrtUOJt t *0. 5 0tcffi*TS2(DU^-> 
A»»&JH«£Btft1*f <D Li, Ni, Mn, A I 7CiR 
CDlSfigcDlttf s, 1-t-u, t, u s = 1 . 0 

2, 1 - t - u = 0. 4 5, 1 =0. 5 0, u = 0. 0 
5 3 tcil^LT, IB 2 CD 'J f'JAI^illa 

[0 0 8 4] tblxglj 1 

tt&ftfj i «, si o'jf->A»e*jRffl^»<b»<ojss 

fcUTTkBffbU^-fi, -■Wb-y^r/k »fb3^^Uh 

*I£&fb$|CD{t;^iU i N i CoMOCL i , N i , C 
o, M7C^cDttx, I— y-z, y, z x=1. 0 
2, I -y- z = 0. 70, y = 0. 3 0. z=0t% 
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«, fb¥SL i N i CoOT'S2?n, HfiS01J 4 CDIB 1 CD 
U Ajg&£«}fi£gE{b8i £ RWfCfEH Lfc, ]±©0ij 
IT'li. IB2CDy^*AiI&£Jl^gg(b^£ffl^-fK 

ib i <Dv*vL>m&&m&'£m{mitmikT-iEmf£toB. 

[0 0 8 5] fcfcjgfftj2 

tt^J2ii. IB2cDy^ASg&Jl^gE{b$)CDiiift 
/o i:LT, mfiS^KSfbU^^A, -Kfb--y^;k ~g? 

mt. fb^L i N i MnOT'S^n^micOU^^A 

JtRW2T*tt, m l ou^-^AM^^fb^fflv^-r 
1C S 2 CD U ^ * i»M^S«^{b^*#34T'iEffi}g1% 

[0 0 8 6] i±&fflj3 

^•>A»»*««*IWb«l : SS2cDy**Ajgf£&JS« 
&mitVa= 1 011% : 9 0ii%i:Ltg^L/cWn 
ttHS&tflJ 4 fcGJttfc: LTiEffiSftH*f^8Lfco CcDE 

S-^S«fi*f^SL.fco 
[0 0 8 7] tt&ffU4 

tmm 4 (i, % i co y ^^Aa^jsadiwtftstfs 

2©y^*i»»£&««*IMt«S©S£H:*, SBioy 
^fA»»&JHttdttfb«J : SB 2 ©«J 
50 £8!{bfel=9 0M% : 10lI»i:LTS§LfcWn 

tt^*W4 kl?l«k:LTlN**»H=**»«:^HL 

fee 

[0 0 8 8] ittgffij 5 

tmm 5 «, IB 1 © U 2»»^K«^|*{fcto©flF8i 

*fr^^X.T, 1 iiiOSlO'Jf^IM 

m&&m<mznmM4 tmmizLTimvtzo com 

40 [0 0 8 9] itSSfflJ 6 

mm 6 «, ib i co u f-^As^jsgjsa-Kfb^cD^© 

*tt*S*T, T^ttS4 0 //mCDSB 1 CDU^-^A®^ 
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